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Benign metastasizing leiomyomatosis (BML) is a rare cause of pulmonary lesions found in reproductive
age women who have undergone a hysterectomy for uterine leiomyoma. Given the relative rarity of the
disease, the management of these lesions varies from surgical (oopherectomy) or medical antiestrogen
hormonal therapy to clinical observation and survelliance. The disease generally presents asymptom-
atically with multiple, well-deﬁned pulmonary nodules discovered incidentally on imaging. We report an
atypical presentation of a 46-year-old woman with incidentally found bilateral pulmonary cavitating
nodules and cysts, concerning for lymphangioleiomyomatosis (LAM), who was ultimately diagnosed
with BML.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Benign metastasizing leiomyomatosis (BML) is a rare condition,
ﬁrst described in 1939, and characterized by disseminated uterine
smooth muscle tumors in the lungs, vasculature, abdomen, and
pelvis in women with a history of uterine leiomyoma, often after
hysterectomy [1,2]. The disease generally presents asymptomati-
cally with multiple, well-deﬁned pulmonary nodules discovered
incidentally on imaging. Lymphangioleiomyomatosis (LAM) is a
similar condition characterized by smooth muscle proliferation
within pulmonary parenchyma, lymphatics, and vasculature, also
affecting women of childbearing age. However, unlike BML, LAM
presents with progressively coalescing and enlarging thin-walled
pulmonary cysts [3]. We present the case of a 46-year old womanomatosis; LAM, Lymphangio-
onary angiogram; BAL, Bron-
opic surgery; SMA, Smooth
e receptor; HMB-45, Human
RH, Gonadotropin-releasing
. Box 800679, Charlottesville,
Ltd. This is an open access article uwith multiple cavitary and cystic pulmonary nodules who was ul-
timately diagnosed with benign metastasizing leiomyomatosis
(BML).2. Clinical summary
A 46-year-old womanwith a history of asthma, atrial ﬁbrillation
and hypertension presented to an outside hospital with several
months of dyspnea and cough without constitutional symptoms.
The patient's surgical history was only notable for hysterectomy
one-year prior for an intramural leiomyoma. She was treated with
bronchodilator therapy and a corticosteroid taper without
improvement in her symptoms. A follow up computed tomography
pulmonary angiogram (CTPA) was performed which showed
bilateral scattered solid pulmonary nodules, some of which
demonstrated eccentric cavitation. Due to concern for infectious
etiologies, a bronchoscopy with bronchoalveolar lavage (BAL) was
performed. At that time, BAL cultures, Quantiferon Gold test, and
blood cultures were negative.
Five months after her initial presentation, a high-resolution
chest CT was performed which revealed progression of the previ-
ously seen cavitary nodules into irregularly-shaped pulmonary
cysts (Fig. 1). She subsequently underwent a radio-tracer labelednder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Two cross-sectional images from chest computerized tomography (CT) scan demonstrating multiple, bilateral, irregularly-shaped pulmonary cysts and scattered pulmonary
nodules.
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the right lower lobe. The specimens were submitted to surgical
pathology for intraoperative consultation.
Gross examination revealed well-circumscribed ﬁrm white-tan
nodules measuring up to 0.5 cm in maximum dimension, without
evidence of hemorrhage or necrosis. Frozen section revealed a low-
grade spindle cell proliferation in a peribronchial distribution and
histologic examination demonstrated a proliferation of bland
eosinophilic spindle cells with elongate nuclei and tapered ends
consistent with smooth muscle (Fig. 2). Cytologic atypia, necrosis
and mitotic ﬁgures were not identiﬁed.
Immunohistochemistry revealed strong and diffuse cyto-
plasmic positivity for smooth muscle actin (SMA). Provided with
the patient's history of a uterine leiomyoma, immunohisto-
chemical stains for estrogen receptor (ER) and progesterone re-
ceptor (PR) were performed. The cells demonstrated strong andFig. 2. (A) Histologic examination revealed peribronchial proliferations comprised of bland
stain, 40X]. (B) Smooth muscle actin demonstrated strong cytoplasmic positivity (40X). (C
Estrogen receptor revealed focal nuclear positivity (40X).diffuse nuclear positivity for PR, focal nuclear positivity for ER and
negative immunostaining for human melanoma black-45 (HMB-
45) (Fig. 2).
The initial differential diagnosis included primary lung smooth
muscle proliferations, which encompass pulmonary hamartoma,
lymphangioleiomyomatosis (LAM), leiomyoma, and leiomyo-
sarcoma, as well as smooth muscle metastases from distant sites.
Immunoreactivity of the spindle cells for desmin and smooth
muscle actin conﬁrmed smooth muscle differentiation, while the
presence of estrogen and progesterone receptors suggested deri-
vation from the female genital tract. Given the histopathological
ﬁndings, she was diagnosed with benign metastasizing leiomyo-
matosis (BML). Her postoperative period was uncomplicated and
she was discharged home on post-operative day (POD) 2. Currently,
she remains asymptomatic and is receiving leuprolide acetate
3.75 mg intramuscular monthly.eosinophilic spindle cells resembling smooth muscle [hematoxylin and eosin (H&E)
) Progesterone receptor demonstrated strong and diffuse nuclear positivity (40X). (D)
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Benign metastasizing leiomyomatosis (BML) is a rare disease
that typically occurs inwomen of reproductive agewith a history of
uterine leiomyomata who have been treated with hysterectomy.
Most often the patients are asymptomatic with pulmonary nodules
found incidentally on chest imaging. If patients present with
symptoms, they are non-speciﬁc and include cough, dyspnea, and
chest pain. The time interval between hysterectomy and diagnosis
of BML is variable. In a review of 74 cases, the mean interval was 10
years, with a range from 3 to 20 years [4]. In our patient, BML was
diagnosed within 1 year of her hysterectomy.
Radiographic ﬁndings most often reveal solitary or multiple
well-circumscribed nodules, ranging from a few millimeters to
several centimeters. There is endobronchial and pleural sparing. On
repeat imaging, the nodules can remain unchanged, increase or
decrease in size, or become cavitary or cystic, as was seen in our
patient [2] In patients with multiple, bilateral pulmonary cysts,
BML can have similar radiographic appearance to lymphangio-
leiomyomatosis (LAM).
The combined morphologic and immunophenotypic proﬁle
help delineate BML and LAM. As in our patient, the smooth muscle
proliferations are distributed in a peribronchial pattern, as opposed
to around the bronchial lymphatics and interlobular septa and
pleura as seen in LAM. The tumor cells in BML are negative for
HMB-45 while those in LAM are positive, conﬁrming melanocytic
differentiation as a member of the perivascular epithelioid cell
tumor (PEComa) family [5].
The pathogenesis of BML has yet to be deﬁned. The presence of
hormone receptors and susceptibility to antihormonal therapy
suggests Müllerian origin. Hypotheses include hormone-sensitive
in-situ proliferation of smooth muscle bundles, hematogenous
spread of benign smooth muscle cells from uterine leiomyoma, or
surgically induced hematogenous spread during hysterectomy [6].
Surgical seeding intraoperatively seems less likely, based on cases
in which BML was identiﬁed on preoperative imaging prior to
hysterectomy [7]. Some investigators have suggested that the le-
sions represent a low-grade, slow-growing and multifocal leio-
myosarcoma. However, histologic examination consistently fails to
show features of malignancy including an increased mitotic rate,
necrosis and cytologic atypia [6].
At present, no consensus guidelines exist for the treatment of
BML. Current therapies include antiestrogen management with
salpingo-oophorectomy, gonadotropin-releasing hormone (GnRH)
analog, or conservative management with observation and sur-
veillance for progression [2]. Overall, prognosis is favorable. In onecase series of 10 patients, median survival was 94 months (range
between 7 and 101 months), and only one patient died of BML-
related complications [8].
Although rare, BML should be included in the differential diag-
nosis of reproductive-age women who have undergone hysterec-
tomy for uterine leiomyoma and subsequently present with
multiple, pulmonary nodules or cysts. Conﬁrming smooth muscle
origin and estrogen and progesterone receptor positivity via
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